Relaxant effect of phospholipase A2 from Vipera russelli snake venom on rat aorta.
The effect of the acidic phospholipase A2 (PLA2) from Vipera russelli venom on the rat aortic ring was studied and compared with that of acetylcholine (ACh). PLA2 induced relaxation of the aortic ring precontracted with noradrenaline (NA) in a dose-dependent manner. Removal of the endothelium did not reduce the relaxant effect of PLA2. Replacement of Ca2+ by Sr2+ in the medium to inhibit the PLA2 enzyme activity reduced the relaxant effect. Atropine, a muscarinic receptor antagonist, did not affect the relaxant response. The cyclooxygenase inhibitor indomethacin, when equilibrated for 50 min, potentiated the relaxation. The lipoxygenase inhibitor nordihydroguaiaretic acid (NDGA) partially reduced the relaxation. This relaxation was also partially reduced by the guanylate cyclase inhibitor methylene blue. In contrast, the relaxation elicited by ACh was abolished by de-endothelialization, atropine, NDGA or methylene blue. 6-keto-PGF1 alpha (degradation product of prostacyclin) and PGE2 produced by aortic rings were measured by radioimmunoassay. PLA2 (3 X 10(-6) g/ml) increased the output of 6-keto-PGF1 alpha about 10-fold. The production of PGE2 was also increased but to a lesser extent. ACh also increased the output of 6-keto-PGF1 alpha and PGE2. However, prostacyclin released by PLA2 and ACh appears not to contribute to the relaxant effect, since prostacyclin does not relax the rat aorta. It is concluded that the relaxation elicited by PLA2 in the rat aorta is endothelium-independent and partially mediated by lipoxygenase product(s) and cyclic GMP whereas the relaxation induced by ACh was endothelium-dependent, mediated by lipoxygenase product(s) and cyclic GMP, and blocked by atropine.